The temporal dynamics of stride-to-stride fluctuations in steady-state walking reveal important 1 2 information about locomotor control and can be quantified using so-called fractal analyses,
Participants completed three 15-minute walking trials at their preferred speed. Prior to the trials, 1 0 1 individual preferred speed was determined by gradually increasing and decreasing the treadmill 1 0 2 speed. The speed at which participants reported being comfortable walking for 15 minutes was 1 0 3 selected as their preferred walking speed. Participants were given two minutes to walk at their 1 0 4 preferred speed for familiarization before the experimental trials begins. Each trial was collected 1 0 5 at a different sampling frequency -60 Hz, 120 Hz, and 240 Hz -in a randomized order. 1 0 6
Experimental conditions are described later in this paper by the sampling frequency number (i.e., 1 0 7 conditions 60, 120, 240). Gait events were automatically identified with a custom Matlab function based on the heel, toe, 1 1 0 and the average antero-posterior position of hip markers to find the heel strikes and toe offs [27] . We also downsampled the kinematic data from the 240 condition to 120 Hz and 60 Hz (i.e., 1 1 2 further referred as DS120 and DS60 conditions, respectively), using Matlab downsample 1 1 3 function. In this study, we focused on the following spatiotemporal variables from each of the 1 1 4 five conditions (three experimental conditions: 60, 120 and 240; two downsampled conditions: 1 1 5 DS60 and DS120): step length, stride length, step time, stride time, step speed and stride speed. Each time series were reduced to the length of the shortest time series (i.e., 740 intervals) for 1 1 7 reliable comparisons across participants and conditions. The first 60 step or stride intervals in 1 1 8 each time series were removed to reduce the potential confounding effect of gait initiation. Therefore, further analyses considered only 679 step or stride intervals (Fig 1) . We calculated the 1 2 0 mean, coefficient of variation (CV) and scaling exponent (α-DFA) from each spatiotemporal 1 2 1 variable. The scaling exponent was calculated using the evenly spaced average DFA, which was 1 2 2 briefly described in the Introduction. We used a range of window from 10 to N/8, where N is the 1 2 3 7 time series length. We selected 18 points in the diffusion plot for the evenly spaced average DFA One-way repeated measure ANOVAs were performed 1) between conditions 240, 120, and 60, will report LoA, defined as 1.96 the standard deviation of the paired differences for two methods 1 5 0 (i.e., to find 95% LoA, simply add or subtract LoA from bias). It is recommended that acceptable Data from three participants were excluded due to technical difficulties. Data from the remaining 1 5 8 14 participants (Age 23.9 ± 2.8 years, 5 females) were further processed. There was no 1 5 9 statistically significant difference between sides for any analyses, so we only report results from 1 6 0 the right side in further analyses for the sake of clarity. The spatiotemporal time series from both 1 6 1 sides are available in S1 Dataset. There was no statistically significant difference between any conditions for any measures of any interval revealed poor to moderate reliability for step length, step time, step speed and stride 1 7 0 speed, and poor to good reliability for stride length and stride time (Fig 2) . Bland-Altman bias 1 7 1
and LoA showed similar results (Table 2) : for all spatiotemporal variables, there was no 1 7 2 consistent bias between conditions 240 and 120, but there was a negative bias between 0.120 to 0.289, well above the acceptable limits of agreement defined at 0.05. stride speed (right) in the three experimental conditions and the two downsampled conditions. There was no statistically significant difference between any conditions for any measures of any ICCs revealed excellent absolute agreement of means for all spatiotemporal variables (Table 3) . For CV, while ICC coefficients were above 0.9 for all spatiotemporal variables, based on the 1 9 7 95% confidence interval the reliability was poor to excellent for step length, moderate to 1 9 8 excellent stride length, stride time and step speed, good to excellent for stride speed and 1 9 9 excellent for step time. For α -DFA, the 95% confidence interval revealed moderate to excellent 2 0 0 reliability for step length, step time, stride time, step speed and stride speed, and good to 2 0 1 excellent for stride length (Fig 2) . Bland-Altman bias and LoA showed different results for 2 0 2 conditions DS120 and DS60 when compared to condition 240. Condition DS120 showed very contrast, condition DS60 showed a negative bias, in particular for step length, stride length and 2 0 6 stride time. In addition, all the LoA values were above 0.05. Similar results were also found 2 0 7 when comparing conditions DS120 to DS60: a negative bias for step length, stride length, step was beyond the scope of this study and will need to be addressed later, it is an important factor to 2 3 6 consider when selecting motion capture sampling frequency. It is also important to note that the 2 3 7
number of potential individual values present in a time series depends not only from the 2 3 8 sampling frequency, but also from the coefficient of variation (or the range) in that time series. As an illustration, for a stride time series centered around 1-sec with a CV of 5% (i.e., a range of 2 4 0 [0.95 -1.05]), sampling at 100 Hz would lead to 11 potential values (i.e. 0.95, 0.96, 0.97, etc.).
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In contrast, a CV of 2% (i.e., a range of [0.98 -1.02]) would lead to only 5 potential values and a 2 4 2 much more 'squared' signal.
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While α -DFA values were not significantly different between conditions, they were not very 2 4 4
reliable. Based on the lower 95% confidence intervals, the reliability was graded as poor for all 2 4 5 spatiotemporal variables (Table 1) . Bland-Altman analyses indicated a similar trend, with limited 2 4 6 biases but high limits of agreement, above the a priori defined threshold of 0.05 (Table 2) . This is 2 4 7 an important finding, as it suggests that collecting data from the same participant using different 2 4 8 sampling frequencies would lead to very different scaling exponents in each condition. However, 2 4 9
as stressed in the Introduction, a low reliability between conditions may also arise independently 2 5 0 from sampling frequencies. While previous studies have shown that α -DFA presented relatively
